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Introduction
Much of the economic literature on migration has been focusing on labor market outcomes. However, recently economists have started to turn their attention to the role of migration and remittances on a number of other outcomes, including return migration and savings. For instance, Galor and Stark (1990) use the Overlapping Generations Model to show that the higher the probability of return migration from the host country the higher is the level of savings of immigrants. Kilic et al. (2007) present strong evidence that past migration experience exerts a positive impact on the probability of owning a non-farm business for Albanian households. By exploiting a natural experiment arising from a change in nationality law in Germany in 2000, Piracha and Zhu (2007) find that the easing of the requirements for naturalization has caused significant reductions of savings and remittances for immigrants in Germany as a whole.
It has been over 20 years since the massive rural-urban migration in China took off in the early 1980s. There are now signs that a small but growing stream of returnees who, often after extended episodes of circular and repeat migration, are planning to settle back in areas of their rural origins. As a result of low marginal product of labour arising from substantial labour surplus, many of these prospective returnees would prefer to start their own business upon return rather than going back to farming and settle in towns instead of villages, see for example Fan (2008) . Meanwhile, both the central and local governments in China are also keen to promote return migration as part of their strategies to catalyze rural development and to address the serious imbalance in the social and economic development between the urban and the rural areas, see for example MOA (2001). However, the success of this strategy will critically depend on the rapid accumulation of start-up capital. An optimistic view is that most of the capital will come from savings by migrants themselves, through remittances (for example Murphy 1999; Zhao 2002) . However, recent empirical research on China has refuted this view, see for example de Brauw and Rozelle (2008) and de Brauw and Giles (2008) .
Therefore a good understanding of the impact of migration and remittances on savings behaviour in the Chinese context is not only of academic interest, but also of paramount policy importance. This paper is based on a cross-sectional survey of some 1500 households from two Chinese provinces carried out by the Chinese Academy of Social Sciences (CASS) in 2006. Our main aim is to find out whether remittances are more likely to generate the much needed capital accumulation that might lead to sustainable growth and development in rural China than income from other sources. In particular, we want to separate out the causal effect of remittances on savings.
The paper is organised as follows: section 2 reviews the relevant literature before raising the research question for this paper; section 3 describes the dataset; section 4 presents the empirical model and discusses the key economic and econometric issues; section 5 presents empirical findings; and section 6 concludes.
Literature Review
There is a general consensus that rural-to-urban migration has played a vital role in China's phenomenal growth over the past three decades (see for example Knight and Song 2005; Naughton 2007; Fan 2008) . It is now estimated that there are as many as 150 million rural-urban migrants within China, which is not far off the 200 million cross-boarder migrants worldwide. Since the 1990s, migration has become the single most important contributor to growth of household income (de Brauw et al. 2002; NBS 2005) .
However, despite its apparent importance, there seems to be an acute gap in the understanding of internal migration in China, not least due to a lack of access to survey data.
Heavily influenced by the neo-classical economics of migration (NCEM) literature (see Todaro 1969; Harris and Todaro 1970) , much of the empirical literature on internal migration in China is confined to the determinants of migration and stresses the 'push and pull' factors. It is widely accepted that the increased demand for labor in urban areas and the widening income differential between the urban and the rural sectors are the driving forces behind the recent massive internal migration in China (Yang 1999 and Zhao 1999; Zhang and Song 2003; Wu and Zhu 2004; Knight and Song 2005) . One distinctive feature of the Chinese migration literature is its emphasis on the institutional settings which centre on the hukou (household registration) and the land tenure system.
The former denies rural-urban migrants access to many types of jobs in the formal sector and entitlements to most social security benefits (see for example Aaberge and Zhu 2001; Fan 2008) , while the latter rules out the sale of land and makes even subcontracting of land costly (NBS 2005) . As a result, few of Chinese internal migrants can expect to settle in the host cities on a permanent basis.
Only a few studies have looked at the impact of migration and remittances on rural China. This strand of literature is often inspired by the New Economics of Labor Migration (NELM) literature which takes the household perspective and emphasises the role of social networks (see Mincer 1978; Katz and Stark 1986) , in contrast to NCEM's oversimplified assumption of maximization of individual earnings. For example, both Ravallion and Chen (2004) and Du et al. (2005) find a positive effect of migration on poverty reduction, although this effect appears to be limited as the poorest can't afford to migrate. Moreover, Giles (2006) and Giles and Yoo (2007) show that migration helps spread risk in rural China. More recently, Zhu and Luo (2008) suggest that migration not only leads to increases in rural income, but also tends to narrow income inequality.
The aim of this paper is to investigate the causal relationship between migration and savings in rural China. More specifically, our key research question is 'Do migrants really save more than non-migrants in rural China?'. Essentially, we will attempt to estimate whether or not the marginal savings from remittances, is equivalent to savings from other incomes sources for households in rural China.
To the best of our knowledge, there has been no study on the impact of remittances by rural-urban migrants on savings in China. Fortunately, we can draw on the wider literature on international migration to shed some light on this important issue. 1 To the extent that a lack of start-up capital and technical know-how prevent the development of family-owned businesses, international migration possesses the potential to loosen credit constraints through remittances and human capital development (Kilic et al. 2007) . Empirically, there appears to be near consensus on the positive relationship between return migration and non-farm self-employment, drawing on evidence from a number of origin countries, including Albania (Kilic et al. 2007 ), Egypt (McCormick and Wahba 2004) , Turkey (Dustmann and Kirchkamp 2002) and Mexico (Mesnard 2004 ).
However, due to its distinctive institutional settings, it is not clear if this positive relationship also applies to the context of rural-urban migration in China. Whether ruralurban migration is more conducive to self-employment through financial capital accumulation than other forms of employment in China is ultimately an empirical question and hence can only be answered using Chinese data.
There are two notable papers which present some indirect evidence on the likely effect of remittances on savings in China. Allowing for endogeneity, measurement errors and county fixed-effects, Zhu et al. (2009) present strong evidence that remittances are largely used for consumption purposes using a large sample of rural Chinese households in three representative provinces surveyed in 2001 and 2004. Given that remittances can only be used for consumption or saving purposes, this finding would imply that growing remittances are unlikely to boost savings by much. Using household data collected in rural China in 2000, de Brauw and Rozelle (2008) also fails to find any evidence of a link between migration and productive investment. More specifically, they suggest that migrants in poor areas use remittances to increase current consumption by and large, while there is some evidence that households in non-poor areas are slightly more likely to use remittances for consumptive investment (that is in housing and other consumer durables).
Data
The data for this study are derived from the New < Table 1 here > Table 1 describes the sample selection process. Of the 1,498 surveyed households, 13 are excluded for having non-permanent residents only (defined as living away from home for six months or more over the past 12 months) or a head of household with a nonlocal hukou. Another 58 households are dropped because they report a negative annual total net household income. To minimise the impact of outliers, we also drop households with net incomes in the top and bottom 2.5 per cent of the distribution from the remaining households in each province. Moreover, 13 households are excluded due to missing age, education of the head of household or cultivated land. That leaves us with 1,346 households in the working sample, with 447 from Jiangsu province and 899 from Anhui province respectively.
Despite bordering with each other, it turns out that there are remarkable differences across these two provinces. For instance, per capita rural net income of Jiangsu is twice as much as that of Anhui in 2005, at 5276 and 2641 yuan respectively (NBS 2006) . 3 The national average for 2005 is 3255 yuan. Of particular concern is the inclusion of two counties in Jiangsu, namely Xishan County of Wuxi City and Wuzhong District of Suzhou City, both of which are at the heart of the Yangtze River Delta, which has been a magnet for migrants for the past two decades. 4 Given the focus of the paper is on the impact of out-migration and remittances, we decide to drop these two counties from our final working sample. That still leaves 352 households from Jiangsu province.
< Table 2 here > Table 2 reports There is considerable heterogeneity across the two provinces, as far as migration patterns are concerned. Mean annual total net household income for non-migrant households in Jiangsu is 21539 yuan, which is 16.3 per cent higher than that for their migrant counterparts. In contrast, non-migrant households in Anhui report a mean net 3 Migrants are included in the denominator when calculating per capita rural net income, in so far as they are regarded as permanent members of the households who are surveyed at the source of migration. All travel costs and living expenses away from home by migrants have already been deducted before calculating remittances and net income (chunshouru), the latter being the most important measure of living standards for rural areas in Chinese government statistics. 4 According to the 2000 census (NBS Online Statistics), the net inflows of migrants as a share of the population with local hukou are 19.5% and 16.9% for Xishan and Wuzhong respectively. Out of the one hundred sample households from these two counties, only one can be classified as a migrant household. 5 Migrant households and households with remittances are used interchangeably in this paper. household income of 13497 yuan, which is 6.7 per cent below that of migrant households in the province. However, in per capita terms, incomes for households without remittances are always higher, with a gap of 33.4 and 10.0 per cent for Jiangsu and Anhui respectively. Moreover, household wealth for non-migrant households, as proxied by the value of the house, is 50.2 and 16.4 per cent higher than migrant households in Jiangsu and Anhui respectively. This pattern seems to suggest that migration is associated with lower total net income and lower initial wealth.
As for most household surveys, savings are not directly measured in the NCMS. In this paper, we define savings as the difference between annual net household income (chunshouru) and annual household total living expenses. The former measure and its per capita counterpart are regarded as the best indicator of standard of living in Chinese government statistics. All travel costs and living expenses away from home by migrants have already been deducted before calculating remittances, net income, and total living expenses. Note that costs of building new houses are excluded from living expenses 6 and transfers to people (parents, children and relatives) outside the household are deducted from both total net income and total living expenses.
There appears to be no monotonous relationship between savings and migration status. While non-migrant households in Jiangsu save 25.0 per cent of their net incomes on average, the savings ratio for migrant households is just half as much, at 13.2 per cent.
For Anhui province where migration is more widespread, savings ratio for migrant households is indeed almost four times as high as that for non-migrant households. 6 The theoretical justification is that most of these expenditures should be regarded as investment rather than consumption. Moreover, the NCMS survey only asks the year (but not the month) of construction so it is difficult to assign housing costs into the right budget year. There were only 42 and 15 households which built new houses in 2005 and 2006 respectively in the data.
Per capita cultivated land is low in both provinces, implying very low marginal product of labor. In Anhui province, per capita land for migrant households is 13 per cent lower than that for non-migrant households. However, the opposite is true in Jiangsu.
Table 2 also shows that in both provinces, heads of migrant households tend to be older and are less likely to be female, comparing to non-migrant households. Consistent with the pattern for financial capital proxied by house values, the distribution of human capital, as measured by the highest qualification of any member in the household, is also in favour of non-migrant households. For example, migrant households are less likely to contain anyone with an education above the compulsory junior high school level.
Recent literature has highlighted the role of human capital in decisions regarding migration and remittances (for example Du et al. 2005) . Figures 1a and 1b show mean savings and total net incomes by the highest qualification of any member in the household, for non-migrant and migrant households separately. It is clear that net household incomes are by and large increasing in qualifications for both family types, although the education gradient appears to be steeper for non-migrants, at least up to the level of polytechnics, consistent with a comparative advantage in migration for the less educated.
< Figure 1a+1b here >
The Model
In this paper we model the impact of remittances and other net incomes on savings in rural China. More specifically, we assume that savings is determined by
where y and z are remittances and all other net income respectively (we suppress index for household for simplicity of notations), W is a vector of exogenous characteristics and ε captures the unobservable determinants of saving patterns. In our parametric analysis below, we further assume that f(y, z) is linear and additively separable. Figures 2a and 2b show a natural cubic spline in net household income to savings for non-migrant and migrant households separately. In both cases, the fitted smooth curves are very close to being linear, thus justifying the linearity assumption.
< Figure 2a+2b here > Following earlier research by Kooreman (2000) and Edmonds (2002) which estimate simple specifications where expenditure on each good is assumed to be a linear function of Child Benefit (CB) and of total expenditure less CB, we test for differential marginal propensities to save (mps) out of the remittances and other sources of net income. Our objective is to test whether f(y, z) is simply additive. That is, we test if remittance has the same effects on savings as other sources of net income, or the income pooling hypothesis.
The econometric challenges to the estimation of equation (1) 2) Endogeneity in remittances and other sources of income. In principle migration and remittances are jointly determined with savings, often as part of the household strategy to maximise net household income and to diversify risks (see the NELM literature).
3) Heterogeneity. There is considerable heterogeneity in saving patterns across provinces and across types of households.
The standard solution to the first two problems is the method of two-stage least square (2SLS) estimation. While we can not allow for fixed-effects with cross-sectional data, we will present estimations for Jiangsu and Anhui separately as well as together, and try to include as many control variables as possible to mitigate the heterogeneity problem. We will also run quantile regression to shed some light on the distributional effects of remittances on savings. Table 3 show the OLS estimation results which will serve as a benchmark against which other results are compared. Assuming there is no measurement error or endogeneity, this naïve specification suggests that the mps' out remittances are higher than those out of other income sources for both provinces individually and pooled together. Indeed, the mps' are around 0.9 in all three models. With the exception of Jiangsu (with p=0.535), the income pooling hypothesis is clearly rejected. Most of the coefficients of the control variables seem to make sense. 8 For example, having any household member with a post-compulsory education or a head of household of higher social status (that is being a cadre or Chinese Communist Party member or having a nonagricultural hukou) is associated with higher permanent income (perhaps through access to the urban social security networks which are inaccessible to the vast majority of the rural population) and hence less need to save for precautionary reasons (see Giles and Yoo 2007) , ceteris paribus. 9 A larger household is associated with higher autonomous consumption (pure subsistence need) and hence a lower level of savings, at given household incomes.
Empirical Results

Ordinary Least Squares (OLS) Estimation
< Table 3 here >
The main story emerging from the OLS estimates is that rural households save a higher proportion of their remittances than of their other net income at the margin. This implies that at any given level of total net household income, household with a higher share of income from remittances save more. 8 Our findings are robust with respect to the dropping of these demographic controls. 9 It is also possible that real net income and hence real savings are under-reported for this group. Table 4a and 4b present the second-stage and the first-stage estimates of 2SLS estimation respectively. 10 Failing to reject exogeneity of other net income in a more general specification, we decide to treat it as exogenous and only allow remittances to be endogenous in our empirical specification. 11 The two instruments used are the proportion of county non-migrant labour force (18-50 year olds) ever migrated and whether the head of household has ever migrated. The former, which in essence measures the proportion of return migrants among current non-migrants, can be regarded as a proxy for social networks which is particularly important in the job search process 12 while the latter is expected to have a direct effect on the probability of migration in the survey year.
Two-Stage Least Square (2SLS) Estimation
Although the two instruments appear to be jointly significant and easily pass the IV relevance test (Anderson canonical LM test) in all three models, they turn out to be rather weak according to the Stock-Yogo test for weak instruments (Stock and Yogo 2005) for Jiangsu province.
< Table 4a+4b here > While the IV estimates of the mps out of other net income are largely similar to their OLS counterparts, endogenising remittances certainly makes a significant difference for the estimate of the mps out of remittances. Indeed, the estimated mps out of remittances for Jiangsu is only 0.296, which is far below that out of other income and only one-third of its OLS counterpart in magnitude. For Anhui, the corresponding IV estimate is two-thirds the size of its OLS counterpart. However, due to the large standard error, we are actually unable to reject the income pooling hypothesis at the five per cent significance level in any of the three specifications. In contrast, the F-statistics for the joint significance are well above 10 for Anhui and for the pooled specification. 13
Moreover, the size of the IVs for Anhui as well as the pooled specification is close to 10 per cent even according to the Stock-Yogo test, implying that the maximal bias in IV is only about 10 per cent of that in the OLS.
The Sargan test for over-identification also confirms the exogeneity of the instruments. Thus, the 2SLS results suggest that once we account for measurement errors and endogeneity of remittances, migrants no longer save more than non-migrants at the margin in either province.
Tobit Two-Stage Estimation
There is one more problem we haven't addressed so far, namely that remittances are actually left-censored (that is we don't observe negative remittances in the data). In the following, we will estimate a Tobit two-stage model (see Maddala 1983) where remittances are predicted by a Tobit model in the first step. This approach provides for consistent estimates in the presence of a censored endogenous variable and has been popular in labour economics (see for example Jacobsen and Rayack 1996) .
< Table 5a+5b here > 13 An indicator for weak instruments in the case of a single endogenous regressor is F<10. The contrast with 2SLS in the second-stage results is quite striking. For Jiangsu, the mps out of remittances is only 0.096, about one-eighth of that out of other income.
For Anhui, it is less than half the size of that for other income, at 0.355 as opposed to 0.813. A formal two-sided t-test would reject the equality of the mps' at the 5 per cent level of significance in all specifications. This implies that the OLS finding that migrants save more than non-migrants is driven by a combination of measurement error and endogeneity as well as misspecification of functional form, and hence spurious. Once we correct for all these problems, it turns out remittances have a far smaller impact on savings than income from other sources, dollar for dollar.
Quantile Regression
In this subsection, we go on to examine the relationship between savings and different sources of incomes in more detail to see if their effects differ across the savings distribution conditional on observable covariates -for example, it might be the case that the differences in the effect of remittances and other income on savings are larger for individuals who are likely to be towards of the top of the residual savings distribution anyway (that is by virtue of their unobserved factors that contribute to savings -their attitudes toward risks, social skills, family background, etc.). This method is known as quantile regression (QR) and has become increasingly popular in the recent literature.
This QR method works by weighting the observations unequally -giving more weight to observations closest to the percentile chosen for the analysis. Thus, if one is interested in knowing the effect of remittances on households who are towards the bottom of the conditional savings distribution it would be instructive to estimate a regression that is centered on the 10th percentile, say. The QR fitted line then passes through that percentile of the distribution.
< Table 6 here > Table 6 reports quantile regression estimates, at the median and at the bottom and top 10 th and 30 th percentiles, for Jiangsu and Anhui separately using a specification otherwise equivalent to the OLS. In general the median regression estimates are quite close to those derived from OLS, especially for Anhui. However, two patterns are particularly worth noting. Firstly, at each quantile, mps' out of other net income are virtually the same across the two provinces. Secondly, while mps' out of remittances are by and large increasing in quantiles for Jiangsu province, they display a distinct U-shape for Anhui province, with a higher mps at both the top and the bottom of the distribution.
This could be consistent with a strong target saving motive at the top and credit constraints at the bottom of the conditional savings distribution.
Remittances and Agricultural Productivity
Using a household survey with detailed information on the demographics, wealth, agricultural production and investment overtime, de Brauw and Rozelle (2008) conclude that there is no evidence of a link between migration and productive investment in rural China in the late 1990s. With our more recent data, it would be interesting to see whether that is still the case. However, being a single cross-section with no measure of wealth, our dataset is less than ideal for the purpose of replicating their study. Nevertheless, we are still able to look at the impact of remittances on agricultural productivity, following Rozelle et al. (1999) .
To save space, we only present OLS and the second-stage of the 2SLS results for the pooled sample in Table 7 . We look at both input and output measures of farm 
Conclusions
This paper is based on a cross-sectional survey of some 1500 households from two Chinese provinces carried out by the Chinese Academy of Social Sciences in 2006.
We focus on the impact of remittances on the savings behaviour of rural households in China. A naive OLS specification suggests that the marginal propensity to save out of remittances is higher than that out of other sources of income, implying that migrants save more than non-migrants at any level of net household income. However, this result turns out to be spurious as it suffers from biases arising from endogeneity and measurement errors in remittances. An additional source of bias comes from functional form misspecification which fails to allow for left censoring of remittances. Once we correct for all these misspecifications, we find that the mps out of remittances could be less than half of that out of other sources of incomes. Moreover, conditional on number of migrants, we find no evidence of any direct effect of remittances on either capital input or gross output of farm production. These results are consistent with Zhu et al. (2009) which find that remittances are largely used for consumption purposes using a very large sample of rural Chinese households surveyed in 2001 and 2004. Our findings are also in line with de Brauw and Rozelle (2008) which find no link between migration and productive investment in rural China in the late 1990s.
Our results imply that despite the large positive impact on poverty reduction, a continuing upward trend in rural-urban migration in China alone is unlikely to increase household savings in the rural sector by much. Given that a significant proportion of the savings are expected to finance the construction of new houses, there will be even less savings available for investment in farming and other family business which are essential for sustainable growth and development in the rural sector. 
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